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We, Ciba Limited, a Swiss Body Corpor- 
ate, of Basle, Switzerland, do hereby declare 
the invention for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment:— " 6 

The present invention provides a process 
for encapsulating a substance which has been 
finely dispersed in a liquid with the aid of a 
tenside by forming a capsule shell that is 
insoluble in the liquid (" Tenside " is a generic 
term defined below for various types of sur- 
face-active agents). The process of this in- 
vention is characterised in that the substance 
to be encapsulated is dispersed in the presence 
of a tenside capable of forming a compound 
that is insoluble in the dispersing liquid and 
the tenside in the dispersion is converted into 
the irreversibly insoluble state. 

The starting material used in the present 
process is a two-phase system consisting of a 
liquid, external (continuous phase which may 
be also referred to as the dispersant, a solid, 
liquid or gaseous substance, finely dispersed 
m the continuous phase, constituting an inter- 
nal ^discontinuous) phase, and a tenside whose 
initial purpose is to produce and maintain 
the finely dispersed state, 
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stance, the latter must be dispersed in the 
presence of the tenside and, if necessary, 
ground to a fineness that gives rise to a stable 
dispersion. 

If the internal phase is a liquid, it must 
be insoluble in, or at least immisdble with, 
the external phase. Quite generally, it may 
be said that the external and the internal 
phase should be selected so that neither an 
appreciable amount of one phase is dissolved 
by the other nor undesirable chemical reac- 
tions intervene. As dispersed solids there may 
be used a wide variety of products such as 
pigments, fillers, pesticides, aromas, fats, 
waxes, paraffin wax, fertilizers or pharma- 
ceuticals. As liquid substances to be emulsi- 
fied there may be used undiluted, liquid sub- 
stances, for example paraffin oil or solutions 
of liquid or solid substances in suitable sol- 
vents. In general, preferred use is made of 
liquids that have a high boiling point or are 
sparingly volatile. As relevant examples there 
may be mentioned phthalic acid dibutyl ester 
and phosphoric acid tricresyl ester. Thus, 
organic solvents that are sparingly soluble in 
water may be used in the present process in 
two different ways, first as dispersing liquids 
for an aqueous internal phase (water-in-oil 
emulsion) and men as internal phase when, 



be an aqueous medium, consisting, for ex- subltance/forTxSS i fat dtestSfl *i?5Sf 

ample, of water in which the tenside and OO- firm ( rvil_in_Trmf-oT- r^-^,-,^; — \ t :? * . 



ample, of water m which the tenside and op- 
tionally further substances are dissolved. Alter- 
natively, the dispersing liquid may be an 
organic solvent immiscible with water in which 
the tenside to be used is dissolved. As rele- 
vant examples there may be mentioned ali- 
phatic and aromatic hydrocarbons and halo- 
genated hydrocarbons such as benzene, tolu- 
ene, chlorobenzene, tetra- and decahydronaph- 
thalene, trichloroethylene and carbon tetra- 
chloride. 

— -Jtti?e Jpternal phase consists of a solid sub- 



tion (oil-m-water emulsion). Likewise suit- 
able as external or internal phase are water 
and aqueous solutions. An internal aqueous 
phase may contain, for example, salts or dye- 
stuffs, in solution. Is is also possible— as is 
the case for instance with fats, waxes or paraf- 
fin waxes— that the internal phase formed by 
these substances is at first liquid because of 
a high working temperature used so that there 
is obtained an emulsion which on cooling 
turns solid. Similarly, substances dissolved in 
aqueous solutions emulsified in an external 
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non-aqueous phase may crystallize out within 
the capsules during the process or subse- 
quently. 

The term " tensides " as used in the present 

5 specification denotes surface-active agents 
which possess the following properties: 
(a) They are predominantly soluble in the 
external phase or liquid dispersant, but 
less soluble in the internal phase; 

10 (b) they are capable of forming a compound 
that is insoluble in the external phase; 
(c) they are capable of forming a film. 
To ensure surface-activity of the compounds 
they must contain a lyophobic and a lyophilic 

15 molecule portion, thus in the case where water 
forms the external phase of the system they 
must contain both hydrophobic and hydrophilic 
groups. Furthermore, they must contain reac- 
tive groups so that by reaction with other sub- 

20 stances present in the dispersion or prefer- 
ably with themselves, a substantial increase 
in molecule size takes place, whereby the for- 
mation of a capsule shell about the finely dis- 
persed internal phase is caused. At the same 

25 rate as the shell is formed, the surface-activity 
diminishes of course, but this activity is no 
longer required when by the progressive forma- 
tion of the capsule shell a permanent separa- 
tion of the dispersed particles has taken place. 

30 Depending on the constitution of the indi- 
vidual tenside used this transition from the 
soluble to the irreversibly insoluble state can 
be initiated and finalized by a variety of steps. 
There may specially be mentioned heating, 

35 adjustment of certain pH values, addition of 
substances that react with the tenside to form 
products of high molecular weight, and above 
all the addition of so-called curing catalysts. 
Particularly suitable as tensides for use in 

40 the present process are surface-active, cross- 
linkable aminoplasts, and most preferable are 
surface-active, etherified methylolmelamines 
or the corresponding methylolureas. Beinj 
aminoplasts these compounds can be con- 

45 verted into the irreversibly insoluble state. 
Specific atomic groupings impart tenside 
action to them. Depending on the dispersing 
liquid chosen the same residue may act as a 
lyophilic or a lyophobic group. When aqueous 

50 dispersants are used, the residue of a higher 
alcohol, with which the aminoplast may be 
etherificd, acts as the lyophobic — in this case 
a hydrophobic— constituent, whereas when the 
same tenside is dissolved in an organic sol- 

55 vent, such as toluene, the residue of a higher 
alcohol must be looked upon as the lyophilic 
constituent The tenside molecule component 
which counteracts the solving or charging of 
the actual aminoplast component may consist 

60 of basic, acidic or neutral groups; likewise 
acceptable are combinations of basic or of 
acidic groups with neutral groups. Basic 
groupings are formed, for example, by modi- 
fication with triethanolamine, whereas acidic 

65 groups may be introduced by reaction with 



sodium bisulphite. Finally, the introduction 
of polyglycol residues gives rise to neutral, 
curable tensides. In the latter the polyglycol 
residue generally forms a preponderant share, 
for example so that neutral reactive tensides 70 
derived from urea contain up to about 400% 
by weight (referred to urea) of polyglycol resi- 
dues. However, even in the case of urea deriva- 
tives modified with basic or acid groups the 
share of these modifying residues is advantage- 75 
ously at least 50% and preferably from 90 to 
200% (likewise referred to urea). Similar 
conditions obtain with melamine compounds. 

There follow three examples of different 
types of curable tensides suitable for use in 80 
the present process: 

(1) Aminoplasts, especially melamines, con- 
taining etherified methylol groups, whose 
methylol groups are partially etherified 
with hydroxy compounds of the formula 85 
HO — (CH„ — CH £ — O— )„ — H (where n 

is a number from 1 to 100). These com- 
pounds are otherwise advantageously 
etherified with monoalcohols containing' 
4 to 7 carbon atoms; in the dihydroxy 90 
compounds of the indicated formula n is 
preferably at least 20. 

(2) Water-soluble derivatives of methylol- 
ureas or methylol-melamines containing 
residues of monohydroxy compounds with 95 
at least 4 carbon atoms, residues of alco- 
hols containing at least two hydroxyl 
groups and Me — 0 3 S groups bound with 
carbon atoms, where Me is an alkali 
metal. . 100 

(3) Condensation products obtained by con- 
densing together 

(a) about 1 mol of hexamethylolmelamine 
hexamethyl ether, 

(b) about 2 mols of a higher fatty acid 105 
such as stearic acid, and 

(c) about 1 mol of triethanolamine 

and converting the resulting basic con- 
densate with acetic acid into the salt. 
The proportions in which the substances HO 
required for the present process are to be used 
may vary within wide limits. As is generally 
the case with disperse systems, the*' total"" 
volume of the internal pha§e. compared with 
that of the external phase; may on the one 115 
hand be as small as desired or, on the other 
hand, it may be substantially greater. What 
is of importance is that an amount of dispers- 
ing sufficient to ensure free mobility of the 
disperse phase must be present In general, 120 
this ratio between these volumes (internal: 
external phase) ranges from about 1:10 to 
1:0.1. The amount of the reactive tenside 
should be chosen so that it is sufficient to 
form a dispersion, especially an emulsion, and 125 
then a sufficiently thick capsule wall. This 
depends not only on the constitution of the 
tenside but of course also on the ratio exter- 
nal: internal phase which in turn dete rmin es 
the amount of tenside required. For example — 130 



at the volumetric ratios just mentioned there 

10 £ Sff! *f u** ^ °{ about 
10 to 500 g of the tenside. If necessary, it is 
easy to determme the most suitable propor- 

o tions by comparative tests. The type and 
amount of tenside, and the shear forces set 
up during dispersing govern— especially with 
emulsions-the size of the capsules formed: 
in tins connection special attention should be 

10 paid to the fact that for a given content of 
internal phase, when the number of particles 

vJt^^t °" fold , ^'aitioa of the particll 
volume) the total surface increases at the 

15 ~ U ° i : V". Concerning the thickness of the 
capsule wall it must be borne in mind that 
the reactive, resin-forming portion of the ten- 
side molecule now produces the shell, where- 
as tne residual, modifying groups, especially 
20 SLSf I* 1 **?* ethers » the case of neutral 
tensides, are elimmated and remain dissolved 
in the one, preferably the aqueous, phase 

tlie present process may also be performed 
with mixtures of different reactive tensides or 
25 ™~ U l e and "on-reactive tensides as dispers- 
the tensides selected are com- 
patible with one another. Thus, for example, 
anionic tensides may be combined with non- 
Ses m 8606181 DOt with <»tionic 

J ° 10 the case of the aminoplast tensides the 
S^i atl0n IS ^jageously performed at 
a P H value from 2 to 5 and at room tempera- 
ture or with moderate heating, during which, 
35 s de i£L dm I °? th t react i vit y °f the twVphase 
325?* b C ^ is stirred ra P idl y or more 
fi5 , * 0r ad,ustln ?the P H value men- 
tioned there are particularly suitable formic 
acetic, citric acid and omer orgamc or W 
game acids; also add or hydrolyzable salts 
« such as aluminium sulphate, titamurn oxycbJtor- 

lTfc!w n0ian 5 ° f stron S adds capable 
of forming, aad m the presence of formalde- 
hyde, such as ammonium chloride, nitrate or 
45 8 tt tt ' °V P ' i f ary P hos P h «e. There may 
SLfe H Sed ^r 3 " 18 ""Pd* of oxidizing 
formaldehyde to formic acid, such as hydro- 
gen peroxide All these substances are s£ 
called aimnoplast curing agents 

50 ihT^JT^ ? f ^ temive tenside into 
50 the capsule shell is generally recognized by 
the formation of a whey-like rnass which separ- 

hted by decanting, centrifugation or filtration, 
whereupon it can be washed with water orffi 

a m ^fr cso i^ n ^ ,wWin ^oriS 

Sfe * d / spemoD of substaS 
provided the latter are sufficiemly finely d£ 
persed, both phases.pass side by i£ 
60 L ™5l com P le tion of the encapsulationis 
£2 ^ y r 0gn ^ bydlefa «th;toriythe 
external phase passes through the filter, where- 

Sn^^r 68 - 316 . retained °y * Products 
on ed r, b 7c- elU ? ,naaon . durin « conversion 
65 2.? T d . C "f° ^ insoluble «ate, for ex- 
65 ample polyglycol ether or lauryl alcohol, are 
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always present in the filtrate and can be 
quanutatively removed with water or orLnfc 
solvents, depending on the choice of S? ex- 
ternal phase. 

After removal of the external phase and 70 
Je by-products formed within it? ufsSe 
cases even without such steps, or without 
complete removal thereof, cap- 
sule mass can be stored, for example, in trie 
fom of a paste-like or salve-like filter cake, 75 
dried in a suitable maimer or converted 5 
to y use manDer 11110 a fonn Stable for 
. F me-particle capsules may be redispersed 
m which case, to distinguish it from theorf- 80 
guial primary dispersion or emulsion, the re- 
sulting mass may be called a secondary dis- 
persion or emulsion. Secondary dispersions 
may likewise be manufactured with r™e 
tensides, provided it is ensured that they do 85 
°" .Pfs «}to the insoluble state during the 
stonug of the dispersion. Thus, when tensides 
based on ammoplasts are used, the pH value of 
the system may again be raised to 7 to 8, 
whereby a readily storable preparation is ob-' 90 

The present process has various advan- 
tages. It may be used both with ofl-in-water 
and water-m-oil systems. By a suitable choice 
of the tenside used not only the kind of the 95 
SSJT b fl ^i^tticlesize can »be cS 
siderably influenced. This is particularly valu- 

™™ Si fo f aea P *" Purposes a maxi- 
mum particle size of less than 10/x, or even 
™ 18 of advantage. Since, especially in 100 
aqueous systems, the dispersrty dep4b in the 
first place not on the agitator but on the 

pare suffiaently fine emulsions which hare an 
almost indefinite shelf life. When an acid- 105 
forming catalyst is added to such an ernul- 
^ a con ^ 011 °f the aminoplast tenside 
mto the insoluble state and with it the en- 
capsulation may be carried out with only 
shght stirring or even with the batch left 110 

Of special value or capsules filled with 
aqueous solutions, which, while they have 
been prepared in an organic medium, are sub- 

JkSESS • rEed bom solvent and 115 

Si !? , a sea ? nd ' aqueous phase. In this 
manner cellular units are obtained which have 
f ^ ures resembling those of biological 

Unless otherwise indicated, parts and oer- 120 
centages in the following mS£b. 
steurtons A to E for reactive t5d?K 
the Examples are by weight. 

_ Manufacturing Instruction A 

n»«. m ^ Ur f ° f *?? P 31 ^ °f melarnine and 600 125 

of. formaldehyde solution of 30%. 
strength is heated at a pH value of 8.2 for 
52? * at 90 ° ^ until the initMy clear 
solution begins to turn turbid. 1000 Parts of 
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n-butanol and 8 parts of glacial acetic acid 
are then added and the mature is refluxed 
until the resin solution has cleared again. The 
butanol and the water are then distilled off 
5 through a descending condenser until all water 
has passed over and the disuflate runs clear 
in the cold. 800 Parts of polyethyleneglycol 
of molecular weight 4000 are then added and 
the batch is heated further under vacuum to 
10 90° C, during which more butanol and water 
distil off. Heating is continued until a speci- 
men of the reaction product gives an almost 
clear aqueous solution. 18 Parts of triethanol- 
amine are then added, the whole is stirred and 
15 cooled, to furnish a colourless, waxy substance 
which is readily soluble in water. 

Manufacturing Instruction B 
A mixture of 120 parts of a polyethylene- 
glycol of molecular weight 1540 ^and 120 
20 pits of a butanolic solution of about 75% 
dry content of a dimethykuurea - n - butyl 
ether is heated for 45 minutes at 100° C under 
vacuum, to yield 224 parts of a colourless, 
waxy, water-soluble curable product, and 16 
25 parts of n-butanol are recovered. 



Manufacturing Instruction C 
A mixture of 206 parts of aqueous form- 
aldehyde of 36.5% strength, 230 parts of 
butanol, 60 parts of urea and 8 parts of 

30 ammonia of 25% strength vs heated in.* 
stirring flask equipped with a descending con- 
denser for 2 hours at 96° C, during which 
a total of 32 parts of a mixture of butanol 
and water distils off. The batch is then cooled 

35 to about 50° C and a solution of 1 part of 
85% phosphoric acid in 20 parts of butanol 
is added. The batch is then heated under 
vacuum to 80° C, during which water and 
butanol pass over. The water is separated 

40 from the distillate, whereas the butanol flows 
back into the reaction vessel. After about 
4 hours the product has become practically 
free from water and miseible with benzene 
in any proportion. 31 Parts of lauryl alcohol 

45 and 44 parts of ethyleneglycol are then added 
and the mixture is further heated under 
vacuum to 80° C, with 100 parts of butanol 
passing over. 20 Parts of finely powdered, 
dry sodium metabisulphite (Na-SA) are then 

50 added and the batch is stirred for about 
1 hour longer at 80 to 90° C until the reaction 
product has become soluble in water.. The con- 
densation is interrupted by stirring in 8 parts 
of triethanolamine and the whole is cooled, 

55 to yield 260 parts of a viscous colourless sub- 
stance which is vigorously stirred with an equal 
amount of water. The resulting water-in-o.il 
emulsion separates into 2 layers when it is 
aUowed to stand. The salt sphmon de- 

60 canted and a transparent resm is obtained 
which is readily soluble in much water. 



Manufacturing Instruction D 
A mixture of 1760 parts of aqueous form- 
aldehyde of 36.5% strength and 54 parts 
of ammonia of 25% strength is heated while 65 
being stirred. At about 60° C 378 parts at 
mdamine are added, and the whole is heated 
at 90 to 95° C until a dear solution has 
formed. In the course of 25 minutes a mix- 
ture of 400 parts of methanol and water is iv 
then distilled off under vacuum. 1466 Farts 
of n-butanol are added and the batch is further 
distilled under vacuum. The 400 parts of 
water diminated hy the water+butanol mix- 
ture are separated, and the butanol is allowed 75 
to run back into the reaction vessel. 10 Parts 
of formic add of 85% sttength in 16 parte 
of n-butanol are then added and during 1 hour 
1050 parts of aqueous n-butanol are distilled 
off The resulting resinous condensation pro- ou 
ducts gives a dear solution in an equal quan- 
tity of toluene. 585 Parts of a polyglycd ether 
of molecular wdght 1500 and 7 'parts of 
glacial acetic add are then added and the 
batch is condensed at 95° C for 5 to 6 hours 85 
under reflux, to yidd 2426 parts of a sub- 
stance which on cooling turns waxy and gives 
a strongly turbid solution in water and a 
dear solution in toluene. 

Manufacturing Instruction E ™ 
As described for the reactive tenside in 
Specification No. 748,016. 

Example 1 
450 Parts of a 1% solution of the red fat 
dyestuff of the formula 93 




in mcresylphosphate are emulsified with _a 
suitable apparatus in a solution of 150 pans 
of the tenside prepared according to manu- 
facturing instruction ; A in 250 pare of _water. 100 
This primary emulsion is mixed with lz parts 
of glacial acetic add, whereby its pH value is 
lowered to about 4.0. The batch is then stirred 
and gradually heated on a water-bath at 90 
to 95^ C until a specimen of the reaction m 
mass, diluted with a small amount of water, 
is substantially completely retained by ordi- 
nary filter paper. The mass formed is allowed 
to cool, a solution of 150 parts of the above- 
mentioned tenside A in 150 parts of water 110 
is added and once more dispersed to form a 
so-called secondary emulsion, when an absor- 
bent paper is brushed with this secondary 
emulsion, no tricresylphosphate runs out (in 
contrast to the primary emulsion) and a dry, 115 
non-tacky coating is obtained. The paper 
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coated in this manner may be used as a 
copying paper because under a locally applied 
pressure the encapsulated dyestuff solution 
runs out and produces an imprint on paper 

5 brought into contact with it. 

A corresponding, black colour effect is ob- 
tained when the 1% dyestuff solution in tri- 
cresylphosphate is replaced by a dilute alkyd 
resin lacquer pigmented with channel black, 

10 which has, for example, the following com- 
position: 



Phthalic acid glycerol resin modified 

with 40% linseed oil ("Plusol O") 45 

15 channel black 25 

dibutyl phthalate 380 

450 

Example 2 
30 Parts of the azo pigment from diazo- 

20 tized 1 - amino - 2 - methyl - 4 - chloro- 
benzene and 2 - hydroxynaphthalene - 3 - 
carboxylic acid - 2' - methyl - 4' - chloro- 
phenyl amide are dispersed by means of 
a ball mill in a solution of 15 pans of the 

25 tenside A in 105 parts of water. lie (primary) 
pigment dispersion is mixed with 4 parts of 
formic acid of 85% strength and heated on a 
waterbath at 95° C while being stirred. After 
about 30 minutes the reaction product turns 

30 thickly liquid, and 50 parts of water are added. 
The mixture is further heated at 90 to 95° 
C until a specimen diluted with water runs 
clear and colourless through a filter. The pro- 
duct is then suctioned off and rinsed with 2X 

35 50 parts of hot water. The filtrate contains 
about 7.5 parts of polyglycol ether of a mean 
molecular weight of 4000, as well as some salt 
and hexamethylenetetramine. There are ob- 
tained 105 parts of filter cake containing 

40 about 28.5% of pigment dyestuff and 7.5% 
of melamine resin which envelopes it. There 
are then added 15 parts of tenside A and 30 
parts of water and the whole is once more 
dispersed on a wet colour mill, to furnish a 

45 thinly viscid paste (secondary pigment dis- 
persion) which contains 20% of pigment dye- 
stuff and whose pH value is adjusted to 
7.9 by addition of triethanolamine. The pig- 
ment dispersion is distinguished by a medium, 

50 uniform degree of dispersion and has a cover- 
ing power substantially greater than that of 
the primary dispersion. When the paste is 
dried, it forms a soft, easily dispersible, dust- 
free pigment powder. 

55 Example 3 

135 Parts of paraffin oil are emulsified with 
a high-speed agitator in a solution of 45 parts 
of tenside A in 45 parts of water and 4 parts 
of glacial acetic acid are then added to the 

60 emulsion. The batch is stirred on a water- 
bath within 45 minutes to 95° C and then 



further heated at this temperature. When the 
reaction mass has become so thick that it can 
hardly be stirred any longer, 75 parts of 
hot distilled water are added. Hie batch is 65 
further heated until a specimen diluted with 
water gives on filtration a clear filtrate. When 
this is the case, the product is suctioned off 
and the filter cake rinsed with 2X50 parts 
of hot water. Tnere are obtained 204 parts 70 
of a filter cake containing about 66% of en- 
capsulated paraffin oil. 

14ft. J?arts of filter cake are mixed in a 

homogenizer with 
420 parts of a 50% aqueous dispersion of a 75 
copolymer formed from 85 parts 
of acrylic acid isobutyl ester, 
10 parts of acrylonitrile and 5 
parts of acrylic acid, 
20 parts of ammonia of 25% strength 80 
and 

420 parts of a paraffin wax emulsion 
containing 10% of tenside A 
and 50% of hard paraffin wax 
melting at 60 to 62° C. There 85 
are obtained 

1000 parts of a viscid, readly brushable 
mass which is applied in a thin 
layer to a cotton fabric and 
hardened for 5 minutes at 150° 90 
C, whereupon it forms a coat- 
ing which repels water but is 
permeable to air. 

Example 4 

750 Parts of a lubricating oil of medium 95 
viscosity are emulsified by means of a high- 
speed agitator in 500 parts of an aqueous 
solution of 50% strength of tenside A. The 
resulting emulsion is mixed with 25 parts of 
glacial acetic acid and gradually heated to 100 
90 to 95° C on a water-bath. The mass turns 
thick; 400 parts of hot water are added and 
the whole is stirred at 90° C until a specimen 
diluted with water gives a clear filtrate, then 
neutralized with 28.4 parts of ammonia of 105 
25 % strength, the resulting capsule magma is 
suctioned off and thoroughly washed with dis- 
tilled water. The yellowish filter cake is dried 
under vacuum; it has the consistency of a fat 
or wax and may be used as a solid lubricant; 110 
it contains about 87% of lubricating oil in 
13% of an envelope of melamine resin. 

Example 5 
In a solution of 100 parts of tenside B in 
250 parts of water an emulsion is prepared 115 
from 500 parts of a butanolic solution of a 
dimethylolurea - n - butyl ether having a dry 
content of about 75%, which solution was 
used for the manufacture of the tenside, and 
the resulting salve-like resin emulsion is di- 120 
luted with 200 parts of water. 10 Parts of 
formic acid of 85% strength are then added 
and the whole is heated for 30 minutes at 
95° C on a water-bath, then allowed to cool 
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to 20° C neutralized with 5 parts of ammonia 
of 25% strength, and the reaction product : » 
poured out IS a thin layer and dried under 
vacuum. There are obtained transparent, flex- 

5 ible gel foils displaying a distinct capsrte 
strucmre which are storablef or lengthy 
periods at room temperature. When they are 
heated at an elevated temperature, for example 
for 15 minutes at 150° Q the foils are com- 

10 pletely cured right through. When such a f oE 
is prised between two surfaces, for example 
of wood, a water-free cemented article is 
obtained. 

Example 6 , 

15 A solution of 50 parts <rf tenade C in 100 
parts of toluene is left to itsdf untJ I it has 
formed a sediment and turned clear. By means 
of a high-speed agitation 100 parts of an 
aqueous solution of 5% strength of mono- 

20 ammonium phosphate (NH^PO.) .are emul- 
sified in the clear, weakly viscous solution. Tbe 
resulting water-in-oil emulsion is heated for 
about 4 hours at 50° C on a water-bath while 
being vigorously stirred. At the start the emul- 

25 sion separates into 2 layers when left to itsetf. 
However, as the reaction progresses the mono- 
ammonium phosphate solution is encapsulated 
and remains on the filter in the form ofagek- 
tinous residue, whereas the toluene is obtained 

30 as a clear filtrate. As soon as the completion 
of the reaction has been determined by way of 
this filter test, 15 parts of methanolanune are 
added to the reaction mixture, whereby the 
add formed is neutralized. Another 50 parts 

35 of the above-mentioned clear toluene sohmons 



Example 7 
450 Parts of molten hard paraffin wax 
(melting at 62° C) are emulsified at 80 <- 
h a solution of 150 parts of the te^ide 
A mentioned in Example 1 in 400 parts of 
water, and the whole is cooled to room tem- 
perature. A stable suspension is obtained whose 
particles have on an average a diameter of 
5Tl*e whole is diluted with 1000 parts of 
water and 50 parts of acetic acid of 80% 
length and 25 parts of a J0% sotauon of 
ammonium nitrate are added, and the whole 
is left to itself for 2 to 3 days until a whey- 
like mass has settled out which is easy to 
filter. It is suctioned off and repeatedly washed 
with water. The white substance obtained after 
drying at 50° C under vacuum contains about 
85 % of hard paraffin wax in an envelope ot 
melamine resin; it can not be melted in boil- 
ing water. 

Example 8 
50 Parts of reactive tenside D are dissolved 
in 100 parts of toluene and 6 parts of tn- 
ethanol amine are added. 

50 parts of sodium ammonium chloride and 
400 parts of glass beads of a diameter of 
about 4 mm are then added; the whole is 
treated for 3 to 4 hours in a stirring mill, 
while cooling externally with water and, it 
necessary, adding further triethanolamine to 
ensure that the suspension contains no free 
acid. The voluminous ground material is then 
separated from the glass beads on a sieve and 
rinsed with a small quantity of toluene. The 
ammonium chloride suspension is then aoo> 

n^i _:*t- a **«f*a rS rvhrttnhrvnc acid. 01 oj% 
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are then added and^mixture g^an/^tly Srred * 50 to 60° C. 



a high-speed agitator until the capsules 
formal have distributed evenly, which can 
be checked under a microscope. The major 
portion of the capsules have a diameter of 
10tt. When left to stand in the toluene solu- 
tion the capsules gradually sediment in the 
form of a voluminous mass, but it is always 
easy to stir them up again and to disperse 
them in an organic medium, such as a lacquer, 
a polymer solution or the life. 

The capsule preparation may be used, for 
example, for the manufacture of porous masses 
or coatings in the following manner: 45 Parte 
of a 40% solution of a copolymer from 3U£ 
of vinyl acetate, 65% of n-butyl acrylate and 
5 parts of acrylic acid in ethyl acetate are 
mixed with 5 parts of a melamine resin ethen- 
fied with butanol and 50 parts of the capsule 
preparation described above. The resulting 
mass is vigorously stirred and then brushed 
in a thin layer over cotton poplin. After 
drving, a waterproof coating is obtained which 
under a pressure of 100 cm water head passes 
only 0.27 cm 3 of air per cm 2 per minute. How- 
ever, when the coating is heated for 5 mmutes 
at 150° Q it turns porous and passes 3.5 cm 
of air per cm 2 per minute at a practically 
identical degree of waterproofness. 



strength and gently stirred at 50 to 60 C. 
After Si hours the resulting capsule mass is 
suctioned off" and rinsed with toluene and n- 
butanol, dried under vacuum at 50 C and 
then for one hour at 100° C, to yield a fine, 
easy-to-disperse, dry powder which may be 
used as a curing catalyst whose action is 
slightly slower than that of pure ammonium 
chloride. 

Example 9 
15 Parts of reactive tenside E and 20 parts 
of dacial acetic acid are dissolved in 65 parts 
of *water heated at 80° C JJy means of a 
high-speed agitator a. solution of 1.5% ot tne 
dyestuff of the formula 
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in 15 parts of paraffin oil is then emulsified 
in the cooled solution. The emulsion is heated 
for a few hours at 50 to 60° C, during which 
the paraffin oil is encapsulated, to form a 
whey-like, red substance which, when it is 
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^SBE^^'JET"* -^-ethylol groups have been aherified 



coating and displays a copying effect 

WHAT WE CLAIM IS: — 

1. Process for encapsulating a substance 
which is finely dispersed by means of a tea- 
side (as hereinbefore defined) in a liquid, by 
forming a capsule shell insoluble in the liquid 



with monoalcohofe containing 4 to 7 carbon 
atoms and with polyethyleneglycols. 

6. Process according to claim 4, wherein 35 
the tenside used is a water-soluble derivative 
of a methylolurea or methylolmelamine, con- 

wherein-^ ^^^^^^^ 

* Sff^LJi^KS ^"SP^.^* 1 * pupsa*iMe-J 3 Sgro^ 40 

bon atoms (where Me represents an alkali 
metal). 

7. Process according to any one of claims 

liquid used is 45 



in the dispersing liquid, and the tenside in the 
dispersion is then converted into the irrevers- 
ibly insoluble state. 



is J-^S* t0 - claim 1 » ^STSHiS Sff ,2 



active, crosslinkable aminoplast. 

3. Process according to claim 2, wherein 
the tenside used is a surface-active, etherified 
methylolmelamine or a corresponding methy- 

4. Process according to claim 2 or 3, where- 
in the tenside used is an aminoplast contain- 
ing etherified methylol groups, whose methylol 
groups have been partially etherified with 
hydroxy compounds of the formula HO— 
(CH 2 — 0 — ) n — H where n is a number from 
1 to 100. 

5. Process according to claim 4, wherein 
the tenside used is a water-soluble, curable 
ether of a methylolurea or methylolmelamine, 



not react with water. 

8. Process according to any one of claims 
1 to 6, wherein the dispersing liquid used is a 
water-immiscible organic solvent, and the 
finely dispersed substances are aqueous solu- 
tions of water-soluble compounds. 

9. Process according to claim 1 substanti- 
ally as hereinbefore described. 

10. A capsule mass obtained as claimed in 
any one of claims 1 to 9. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, Grays' Inn, 
London, W.C.I. 
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